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mm^i mmm 

^mm(Dm:b-t^V'^jv^mm-^izmi:>x. x:fjm^(DUK)vt>'^izizr^^K'i^^ 
x^>(y<D^ij/b^\,mmmmm<Dmi3izm^mizw*j^^^^z>iz. mm^m 

[w^^3] m^m2izmmi^r^MW:mmmmz^\>^x. mmnyz-^iy- 
^mmt. Ai3m'^-^^~p^iz^.m^tir=.Ai]h^yt^:^^ t.mmmm(Du^jv 
t)^mmi'^jviihx^~::^Kmm^tir=.mma)^mh'^yi^:^it ti^^timmm 

ai:, mmA:t3m^<Diy^}uiz}t}^x. mmAiJh^yv:^^^zfmm 

■ (D^^h'^ys^:^'$KDtp^ \i^-ttii)^i'D(Dh'^y^:^^iz(D^mm^^h. 

im^m4:^ m^^3Kmmi^r^Mmmmmmzi5\>^x. mmmm(Dmm 
tia> — ^© h ^ > ^5? ® - X izAi:m-^i)'^mi^^ tit^mm h^yt^:^^M 
mmmmh^yp:^^M^n^^mmt^r^&>(Dm^mh^yi^:^^ii. 
mmny^^iy-^m^<D u^ji^^mm-^iz^ *jw(immm.mh^yp:^^^ 
(Dm^m^^mmt^^mz^i). mmi'^j\y^iinzmcxmmmm<Dmmmm 

[if*^5] m^mnzmmi:^r^Mmmmmmizi5\>^x. Ati^^m^^ 
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T, ^>[><D/h:^\>mmmi^^<Dm±nzmmmzmvm^^j:oiz. mm^fum 

*^#m i/^;i/^:bT/<-x (c-gfej^ $ t\,fz.m^<j^^n v^-^v-t.^il ^^tjmmm 
-^^^mn. mmA±im^(DiyKjvizm\:^x. mmAiJh^ypp.^A 

^li, -':^(Dh^yVxit<D^-'XizAijm^t>mm^nt=.mmh^yi^:^^M 
• mm:nyAU-^mm(Oly^)V^iiim-^\z^Vmmmmmh^y^::^^^ 

(Dnm^.m^mmt^> zhkj:*). mm ly^jv^nnzm i:,xmmmm<Dm^mm 
^(z>cfT, v^■rtl3b^ 1 •::i(Dmmmmm^m^-^-ii:^^z>iz-m^)m:^^^t^!^mt 

[0 0 0 1] 

^^mit. ^mmmmmzm-t^. MmmmmmtAtim^^MmizBrnvx 


miE# 2001-3116311 


#2001—0 25155 

[0 0 0 2] 

mmmz:^^ z. t ^mm v r=. =b ® nr v^ § . s 9 izv^^mcDMmmmm^ 

(Dm^m^^-t. MQ^. ^.M^^MmiOO (operational amplifier) (D^ 

r-:^Kmm^tix\^^^o ttcL^^^t- fi 0 1 it^mmmmmi 0 0(DMmM. 

;^-y^cA4^e>4^Tv^^„ iC^yi-- K l 0 1 ®flg^|nl«BbVf ^M^e-lRim^^ I fit 

[0 0 0 3] 
Vf=KXlog (If/ Is) - (1) 

t.^'^Wix^^. is{i^^:r- Ki 0 1 \z^:f3\^m^^Mxr^}i^o)mmm.^ 

[0 0 0 4] 

mnmmm^i 0 o<DBL-m.Kti^^-\%^'^p'rv-r-:x (imaginar 

y earth) il^S^^b ,mmRlC^tl-&«MS: I i ^1^-5 i:> ^k^if^^ViL^o 
[0 0 0 5] 
I i = Vi/R= If - (2) 
Vo=-Vf - (3) 

_hSH(5D (1) ~ (3) ^*^e>^^^ (4) tf^mti'n^o -tt^tD^. A;^j«ffivi 

Vo=-KXlog (If/ Is) =-KXlog (Vi/Is - R) — (4) 
[0 0 0 6] 

±^Lr^mm(DMmi^mmmz^nii. mi oiz^-tJ^^izmm^mm:^^- 

[0 0 0 7] 
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[0 0 0 8] 

[0 0 0 9] 

[^H Sr^^-r S ® 

[0 0 10] 

mmm^<7)tp^ v ^ -r i o <Dmmmm^ ^m^-^i±^^z>iz^')m^^:::iiiz 
<fc*;. j&igimizMmmmm^(DMmmm<^^i}^m^n^iimz. um^^^^m 

I&I J: $ i± S 3 ^ *^ nr |g T ^ -5 o 

[0011] 

mz:^nm(Dmmmmiz'D\,^x. mi^ms^mmi^^jttt'^^mm-r^. mut 
> :$i^m<Dmmmmiz^^Mm.mmm^^mmt^r:i!^(on^m^mx$>^. m 
mmmmmtm^^j^T^u^m'f'mmzmm-^ti^f)^. m^iti^^yi-^-zfizm 

0=1. 3MHz) ^ u^^m. b essfs-^ $: Mmmmt^ r ic j: y 
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[0 0 12] 

mi^^m-t^n. Aiu^^i NizmiM^tir=.n^FM^^ V rm-^ (ac# 

[0013] 

E2ii, Mmmmmm(DAJ:3!^(Dm^^m^^-tmx':^v. mz (a) \zit. 
A*s^FMdf^ur##> 0 2 (B) izit^^m^m^i ocDiatim^. 02 

(C) {Cli[tt?5l=g|ig^imS&2 0®m:d'©#3b^a^^tiTVNSo 
[0 0 14] 

m.mmmm^2 0 K^^xw.^m&mmzmm^tit=.n^FM^-? v rm^v 
mmm^Ai, a 2, A3®#A;t7^^jc#fc|&$tis„ 

[0 0 15] 

rrT, ^^ItipgHAl, A2, A3liM^-&>!f-f ^?^*t*i^A 

i®y-f>$:Gi. Mmmm^A2(D^^>^G2. mmmmmA3<D^^y^ 

GSHt^H. Gl>G2>G3-efeS<, j£{6(e?ffC^iiit*i^?:«^t--&fe«?)lC 
. m:^lt^m^Xit¥^ymilhXlt. G1 = 10. G2 = l/2. G3=l/ 

1 o^cm^bTv^^/m?. mmmm^Ant:scmmijmmmt.vxmm't^ 
i)\ i^mi^mmA2, A3®>^>r>iii J:^;/J^$v^fc^^), mmmizitmmmtL 

[0 0 16] 

3 >/i u- ^5? 3 0 i±it:?j^^?zgiaii!& 2 0 (om:^; i/^;i/v i mmmmm^izmm 

i<Y 1. VKVKV2, V i >V 2 ICtSi:;:^ l/^;i/^m'®# 
[0017] 
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< V 1 (om^itmmmmmA i i)mn^ti. vi<vi<v2 <Dm^itmmmm 
2 v i >v 2 (Dm^izitmrnmrn^A 3 itmm^n^ ^ z> Km 

nr=.^mj^mmmA 1 , a 2, A3®m;^jii7t^y7T5 o$::^LTm;^j$n-5= 

[0 0 18] 

J;e)ic, V i<V 1 ©mjEM^T'^i^J^itipM^A 1 VKVKV2 

®«jEfcM^g^•e^*«^0^tlpi^A 2:^w^b. v i >y 2(D^mmmvitmmmmm 

[0 0 19] 

X^f TR l^t;fTR2ttMl&Jtlflg#|l 1 ^m^h. h^>^'X^TR 1 (^>/<-X 

NPNm(Dh^yp^^TR5j^xj^TR6i!i-^^m^n^m^B.m.m(Ditjuy 

^ T R 2 © ^ - X iCg^^ $ tlT V ^ S c 
[0 0 2 0] 

^fe, h^>i;>':;^^TR2®/<-::?.lCtt#m«ffiVrefl;{)W^-/7T 1 2 jSttJ^^ 
mR 1 S:/^bTPrJiD$4^T^^So JSlc^fc, P N PM© h ^ > i^":^ T R 7 Jtt)^ 
TR 83b>^> fifes h^^-ia!^®ffi:^;. ;&t)fPNPM® h ^ > ^ T R 9 


JtSiiE^ 200 1 - 311631 1 


#2 001 — 025155 

$: :^ L T #M«JE V ref 1 3(j^#ti^ $ ti r V A S = 
[0 0 2 1] 

«SI 2 3b^Stn;RO^?S^ti3itfo ^r-e, RO>R 1 ii^^-rsr ^:{c<J: y^fetR 
[ 0 0 2 ,2 ] 

j^:^\aHzm^l 3i}^^n^o 3 tth^>$^'>^^TR 1 2lC2^tl^„ NPN 

M<Z) h^^S^X^Jf TR 1 2i:TRl 3«?tJl^>^^^-|lIj^&S:#^bTV^S®-e 

, h^>s^';^^rTR 1 SIC i*m?^ I SIC/JSC Ttm??^ 1 4*^^^1-50 -r-si:, 

>s;>'x^TR9;S:tKTR 1 o *^p>^S7t7 u> h ^ ^-tiI]S&*>^S*iLR o I 

[0 0 2 3] 

r^^cic, S5 s:#figb^*'«?>n>/N°i/-^mm3 o®ii^{covNTiiq!-r-5o p 

N PM® h^>^'X^TR2 1 , TR2 2, T R 2 3 li^g&iffli^ 3 1 5:^^^" 
[0 0 2 4] 

«^Vcct:r-X^{Cg^i^Sti:^®*aR 1 1, R12, R l 3 ij^f^m^^n^ 
h y >y3 2 li, #m«ffil^^;^Vl, V2 (VKV2) $:^^-rSc 
h^>S^:^^TR22 ®/<-:^tCtt h^>5;>X^TR 2 7 $::fM/T. 
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m-^n^o tc-^L. 1lg#©fetoh^>i/^^^TR2 7, T R 2 9 (Z)^-:;^X^ -/ 
[0 0 2 5] 

TR2 8*'?^tte)nrvN€>. — h^>s;>'^^5?TR3 o 3 i 

A^6>^'&Mi&i|fiim3 3*^^{te>tlTV>So h^>$;>?.^TR3 OlCttA:^J 
h^>t;^'X^TR3 1 ®^-^lC«#M«HU'^;i/V2*^M 

ffiLT. ±iah^>i^^X^5?TR2 8S:^>$-ti:. h^^i^::^ ^ T R 2 2 <D/<-X 
mffiS:^^«rtc±#$itSriilcJ:y h^>S^'>^.^TR2 2 li: & ic 

Mv^e>tleo -r^t)^, ^i!;JiiPa^3 3;g:t)f h^>i;>?.^TR2 8ij:A:d##v 
i(Di/Kj]/izfi;\:,x h^yi^y^^TR2 2(DV^;\/^aS^'t^ u^;vaS^m^^ 

[0 0 2 6] 
[0 0 2 7] 

V KKtsm^V KV 2X%^m^\Z\t. h'yyV7.^TR2 1\t^ 
-yly. h'^yV7.^TR2 2(D^f>^y^yt^f=.^. h=yyVy.^TR2 2<D9f^\Z 

R2b^i;thx. mmm^^A2(Dm^mh^yi:>':^^^mm^n^o ^nizj: 
y> mmmm^A2(D3^^i}mfp^mii^^o 

[0 0 2 8] 
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A:d^-i-V i *'^Hlc±#L/. V i>V2 h^>i;x^T 
R2 3 A^;r>-r<5*^, h ^> S^':^ ^5? T R 2 2 (D^- J^lC«V 1 }«)^«^$ tlT 
^«?){C, h^>S/'X^TR2 2;b^;r>^^ffiS:*iitbTLte)o Lib^V^^Jtif^h. Z. 
4xS:R5jh-rS^«){C, JifH® l/'^;i/Br^IlIl^lc:j: y V^yVT.^TKZ 2(D\yK 

[0 0 2 9] 

ipg^3 3 ® h^>i;?x^?TR 3 1 *^;r>'r'5<. "T-s^, v^yvy^^T-Rz i © 

3 l/'^^flCg^^Stlfc^^RS 2 tC«?(S}?)^?^tl> b'^>S;X^fTR3 2©^-X 
«m*^±#L, h^>S;>'X^TR3 2*^:^>i-S„ ZltitCJ; *j, h^>^':;^^T 
R3 ZMh'yyVT.^TB.Z 2(D-=l\y^ ^Hmm^ccmiZW^-^tX-tc.^W.'R. 1 

4 lC«ilS*'5?(Sti-5, ^^Rl 4®— SSg{C«jEI^T*^^DSfe«?), h^>s;^^rT 
R2 8(Z)/<-X«fe*^T*'5y, h^>i;?::^^TR 2 8*^::r>t--5o h^^S^'X^ 
TR 2 Qij'^y^ythll. h^>S^^X^TR2 2®^-:;^«fir3&^J:#-t-5 7^«?) 
>>>':^^TR2 2.\%itrZ7V. h^>$;?X^TR2 3(^)*:)&^::r>f 

[0 0 3 0] 

L^*^oT, N^>'i>X^TR2 3(Z)J5tjc«g^*t^tlSo z:CD«?Sgltll 1/ ^ 

• /<-^^*'j>>3- h^tiT^ h^>$;?:^^TR2 6 ^ifthx. mmnm^A z ® 

[0 0 3 1] 

^>cic. m^^t^mi ^^ux^tj^iyi^mBmmi^Ai, a 2, a3®#^mico 

[0 0 3 2] 

06 IC^VAT, h^>i;?X^TR4 0:a.t>*TR4 1 liMlfr h ^ > i^^:^ ^^^=11 
^LT^y, K^>i;>'X^TR4 0®^-XlCA:*fg-^V i7bW*D$n-5o 
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e)nTV^So b7^:*'^oT. Zl^^J^Jflpatg A 1 (Z)^f > G 1 J: e) 

[0 0 3 3] 

G 1 = (R 5 0 +R 5 1 ) /R 5 1 - ( 5) 

TR 5 0«||gfth^>i;x^TR4 0^tJfTR4 1 lC«^$:^^-rS« 

ffi##D S;b'«#t|^$nSo A#:6^{cii, 0 5 {CimbT^n I/- ^ iaS& 3 0 ® h 
^>s;?;^.^TR2 4©/<-^*^«SSMh^>i^:^^TR5 oay^-T.izmm-^ti 
5zii:icj;y, b^>5^'Xt?TR2 4 i:m^fS^b^>i;^^x^TR 5 0 Hif^ijX/y 

V^^-^m^-t^o -r^t)-^, n>/\°l/-^|lIlB&3 0® h^>i;j^^TR2 4 

*>e>®SS^{ci;S:DT. «?^Mh^>i^x^TR 5 oicm?^*^^*^^:^, m^mWi 

[0 0 3 4] 

^7^C^V^T. h^>t^X^5?TR4 2:RtJfTR4 3 «Miif 

5 6 ©31$ ^?*^e>m:tfA'5®tUm$tlSo A^^J^lcii^MR 5 2:S:t)t^*n:R 5 3 

iC^^tlSc G2<ll?feS*>e>, «gJ^itiIli^A2ttM^^i:LT«itgt-'5o 
[0 0 3 5] 

G 2 = R 5 3/ (R5 2 + R5 3) -(6) 

t.tz.. TR 5 1 ii^l&h^>t/'X^?TR4 2;a:t5TR4 3 {C'S?S^$:#t^-r€>« 

Mi!ih^>>:^'xi5ft?fey, ^(D^-xctin>/ii/-^iiijg&3 o;^)^e>(^) i/'^;!/^ 

mM#DS*^««&:Sti'5o :R#:eiJ{Cli, E 5 IC^ b^=i ^^x' I/- ^ Efi^ 3 0 ® h 
^>S;>'X^TR2 5®^-X*^«!^i^h^>i^'::^^TR 5 1 ©'^-XlCg^MS tl 
SZli:lCJ:y, h^>i;?X^TR2 5 T R 5 1 H-fy'^ijXyy 

h ^ ^-Srl^^-rS. =3>7tly-^5tlHl5&3 0(Dh'yyV:X^T'R2 5*^?>©«|lg 
tC/;SDT. «^^^h^>S>'X^?TR 5 0{C«ggy6^#fc|&$tl, a?^iii|lg^A 2 liiir 
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[0 0 3 6] 

^Ai, A2, A3 ^c^^^T*ffi$4^Tv^s„ |^^{cm;^ h V > s^':^ ^ T R 6 0 

:n<&;ijU> h^^-tiI5^lC0V\T=fo3 0<>Q^?^itifii^A 1, A 2, ASlCfeVxT 
IS£M$:tlTVNSo ZltllCj;*;, ®6^tJ^0 7lC^L/7t<fce)lC3o®^?^ii(lg^A 

1, A2, A3^mMizmi-fr^m^izit^rmmm^m^nmt^^tt)^v^^ 

[0 0 3 7] 
[^^©^^] 
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(A) 



Lin A*ACU/<;U [Vp-p] 
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Log A^ACU^^U [Vp-p] 
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